Several epidemiological studies have shown an association between smoking and back pain.1-8 A dose-response relationship has also been demonstrated.6-8 Two different explanations for this association have been suggested. One is founded on biological causal models, and relates back pain to smoking induced pathological changes in the intervertebral discs.2379l0 The other suggests that the association may be due to confounding by mental distress, low socioeconomic status, occupation, or life style factors. 4 6-811 12 In recent studies on determinants for neck, shoulder, or leg pain"' -"3 smoking has been suggested as a possible risk factor for pain in other locations. We wished to test, in a large population survey, the hypothesis that smoking is associated with musculoskeletal pain in general. The purpose of the present study was to investigate the association between smoking and musculoskeletal pain in various sites.
Methods
The Norwegian health survey 1985 was a nationwide interview survey of all members of a representative sample of households. Residents in institutions were not included. Sampling was performed in a two stage design. Finally, 10 576 individuals were interviewed from a gross sample of 13 438 (response rate 79%).14 The database of the present study comprises all individuals between 16 and 66 years of age from the data set of the survey (n = 6681).
MUSCULOSKELETAL PAIN
In the interview, all subjects were asked about the presence of disease, as well as somatic or mental complaints during the survey period of 14 days. The questions used written descriptions, no pain drawings were included. Three questions were asked to uncover the presence of pain located in the cervical region/ upper limbs (neck, shoulders, arms, or hands), back, or lower limbs (hips or legs). Any episode of pain was considered, by phrasing the questions in the following manner: "Within the last 14 days have you had pain in shoulders, neck, arms, or hands?" In the present study, the responses "not troubled" and "a little troubled" were combined in one category "no pain", and "a lot troubled" and "very much troubled" in a second category "pain". Pain in at least one location was defined as presence of musculoskeletal pain.
INDEPENDENT VARIABLES
Smoking
We grouped the subjects as current, former, or never smokers. Some seventy six subjects had not responded to questions about smoking and were excluded from further analysis. Gender and age specific prevalence rates for musculoskeletal pain among current, former, and never smokers were calculated. x2 tests were used to determine whether differences between groups were statistically significant at the 5% level. Logistic regression models were built to calculate odds ratios for the association between independent variables and pain; 95% confidence intervals (95% CI) were chosen. Multivariate analyses were performed, using forward stepwise variable selection. Variables which did not improve the fit of the model with a chosen significance level of 5% were discarded. Age and mental distress were entered as continuous variables, and smoking as a categorical one. Since the effect of smoking might depend on gender and age, the interaction with these factors was calculated, and separate logistic regression models were built for men and women, and for individuals below or above 40 years of age. To investigate a possible causal effect of pain on smoking, the proportion of former smokers was related to former and current smokers combined, in the groups of subjects with and without pain. Data were processed using SPSS for MacIntosh, version 4.01.
Results
Altogether 23-9% (807 of 3374) of the women and 16-1% (523 of 3252) of the men experienced pain in at least one site during the survey period of 14 days. Pain in the cervical region/upper limb was more common (12-5%) than back pain (9-9%) and lower limb pain (7-7%). Pain was frequently reported from more than one part of the body: in 50% of subjects with cervical/upper limb and 66% of those with back pain or lower limb pain.
SMOKING AND PAIN
Altogether 41 -3% of the men and 36 9% of the women smoked regularly. Among men, 19-6% of current smokers reported at least one type of musculoskeletal pain, compared with 9-8% of never smokers (p<0001). The corresponding figures for women were 28-9% and 19 9%, respectively (p<0001) (table 1).
When smoking was entered into a logistic regression model adjusted for gender and age, the association between smoking and musculoskeletal pain was noticeable and highly significant, regardless of the localisation of pain (table 2). The odds ratios (OR) for pain among former smokers were intermediary in relation to never and current smokers.
Smoking, gender, age, co-morbidity, mental distress, and exposure to workplace factors contributed significantly and were entered into the model (table 3) . Type of work, exposure to draught, socioeconomic group, marital status, alcohol consumption, and physical activity were discarded. The OR for musculoskeletal pain were 1-69 (95% CI 1-45,1-97) for current, and (1 02,1-47) for former smokers.
The associations between smoking and pain in various sites were examined in separate logistic regression models, adjusting for the above factors (data not shown). Current smoking was associated with pain located in the cervical region/upper limbs (OR 1-87; 95% CI 1-56, 2 25), back (1-84; 1-50,2 25), and lower limbs (1-37; 1-10,1-71). There was no significant interaction between smoking and age/gender on pain outcome.
Of those with a history of smoking, 31-7% in the pain group had stopped smoking, compared with 36-1 % in the group without pain (p<0 05). Our findings suggest that smoking is associated with both neck pain and back pain. In other studies, the association with neck disorders have been inconsistent. 1 12 Smoking was also associated with pain in lower limbs, supporting recent findings by Boshuizen et alL 1 In the national health survey 1985, nonresponse bias was small and hardly of any practical importance.'4 By using a short survey period of 14 days, the impact of recall bias on the validity and reliability of data is probably of little importance.'7 The reported prevalence of musculoskeletal pain was lower than in other Scandinavian studies, 18-20 probably because individuals more than 67 years old or living in institutions were excluded from our study.
CONFOUNDING
The association between smoking and pain remained significant when mental distress was entered into the multivariate model. The HSCL has been tested thoroughly. '5 In the Norwegian health survey, however, the original HSCL was amended and used in interviews, making it susceptible to bias and interviewer effects. It seems unlikely, though, that reporting of pain or smoking was systematically biased. Smoking might have a more general effect on the musculoskeletal system. Smoking induced blood flow reduction, hypoxia, or chemical changes might lead to degeneration in muscles, joints, and discs. Alternatively, a central, nervous effect might be involved. It might be hypothesised that nicotine, through its excitatory effects, alters the perception and threshold for pain, increasing self reporting of pain among smokers.
Conclusion
Smoking was significantly associated with musculoskeletal pain, after adjustment for gender, age, co-morbidity, mental distress, lifestyle factors, and occupation related factors. Smoking might be a contributory cause of musculoskeletal pain.
